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1 . INTRODUCTION 

The  JVALUE  program  was  developed  to  calculate  photodissociation 
rates  as  a function  of  time,  geographical  location  and  altitude  and 
is  part  of  ANMAR,  the  ASL  Numerical  Model  of  Atmospheric  Radiation, 
Composition  and  Dynamics.  The  photodissociation  rates  are  used  as 
input  data  for  ASA,  the  chemical  kinetic  modeling  program,  also  part 
of  ANMAR.  Altitude  and  time  dependent  solar  flux  intensities  are 
predicted  |lso.  The  computational  technique  has  been  reported  pre- 
viously. » 

The  software  package  is  comprised  of  a single  FORTRAN  program 
to  compute  instantaneous  rates.  Because  of  the  way  in  which  ASA 
utilizes  the  photodissociation  rates,  only  the  noon,  or  maximum  values 
need  be  calculated.  If  mean  rates,  averaged  over  several  solar  zenith 
angles  are  desired,  a second  FORTRAN  program,  MEAN,  is  available  for 
the  averaging.  MEAN,  and  several  other  internally  documented  auxil- 
iary programs,  are  listed  and  their  respective  functions  briefly 
described  in  Appendix  A. 

Logical  parameters  within  the  program  allow  the  selection  of 
card,  tape  or  FASTRAND  output  for  tne  photodissociation  rates.  Solar 
flux  intensities  are  stored  on  magnetic  tape. 

Card  input  to  the  program  includes  program  control  parameters, 
latitude  and  time  for  the  calculation  of  solar  zenith  angles,  wave- 
length intervals,  quantum  efficiencies,  identification  of  the  specific 
photodissociation  processes  considered,  and  density  profiles  for  the 
set  of  absorbers.  Experimental  profiles  are  used  when  available,  and 
other  densities  are  predicted  by  ASA.  In  addition  to  the  card  input, 
a direct  access  file  containing  the  absorption  coefficients  and  the 
solar  flux  data  must  be  supplied.  All  input  data  is  described  in 
more  detail  in  the  following  sections. 
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2 . PROGRAM  INPUT 
A.  CARD  INPUT 


Card  Type  1 


COL. 

NAME 

FORMAT 

DESCRIPTION 

2-5 

$NLF 

Unformated 

Defines  namelist  to  follow. 

6-n 

JAYS 

If  JAYS  “ 'FALSE- , the  subroutine 
to  sum  the  individual  photodisso- 
ciation rates  will  not  be  called. 

PCH 

If  PCH  = -TRUE-,  rates  will  be 
punched  on  cards  in  ASA  format. 

ITAPE 

If  ITAPE  = -TRUE-,  rates  will  be 
written  on  Unit  9 (tape  or  FASTRAND) 
in  ASA  format  for  storage,  plotting, 
etc. 

IPHI 

If  IPHI  - -TRUE-,  NSPEC  factors  will 

be  read  in  to  modify  SIGMA,  the  total 
absorption  coefficient,  and  SSICMA, 
the  photodissociation  coefficient,  or 
to  modify  the  density  profiles. 

DEN  If  DEN  - -TRUE-,  the  input  density 

profiles  will  be  written  out  for 
each  absorber. 

DATA  If  DATA  “ -TRUE-,  input  solar  flux 

and  absorption  data  will  be  written 
out.  This  should  be  invoked  only 
for  debugging  or  the  examination  of 
a small  absorbing  interval  because 
more  than  600,000  values,  many  of 
them  zero,  could  be  written  out. 

S SUM IT  If  SSUMIT  = -TRUE-,  program  will  sum 

photoabsorption  rates  (from  output 
FASTRAND  file  8)  only.  This  option 
prevents  loss  of  the  calculated 
values  in  case  of  machine  error.  It 
may  also  be  used  to  examine  the  con- 
tribution from  various  absorbing  in- 
tervals for  a given  specie. 


Card  Type  1 (contd.) 


COL.  NAME  FORMAT  DESCRIPTION 

NFIL  The  size  of  the  input  direct  access 

file  of  absorption  coefficients  must 
be  supplied.  This  value  must  be  at 
least  as  large  as  IVAL2,  the  final 
wavelength . 

last  5 

Columns  V$END  Terminates  namelist. 

Note:  All  logical  parameters  are  set  to  false  in  the  program  with 

the  exception  of  JAYS,  which  is  true.  The  namelist  card  is  used  to 
invoke  the  other  options  when  desired  and  to  furnish  NFIL. 


Card  Type  2 


1-5 

MON 

15 

Month  of  year. 

6-10 

MI)  AY 

15 

day  of  month. 

11-15 

NHOUR 

15 

time  in  hours 

16-20 

MIN 

15 

and  minutes  (MST),  for  which  photo- 
dissociation rates  are  to  be  calcu- 
lated. 

21-25 

INC 

15 

Time  increment  in  minutes  if  more 
than  one  zenith  angle  is  to  be  cal- 
cu 1 at ed . 

Card  Type  3 

1-15 

(LA(I) , 
1=1,3) 

315 

Latitude  in  degrees,  minutes  and 
seconds . 

1-15 

( LN ( I ) 
1=1,3) 

315 

Longitude  in  degrees,  minutes  and 
seconds . 

Card  Type  A 


Alphanumeric  identification  of  the 
run . 


1-72 


(TITLE (I),  12A6 

1=1,12) 
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Card  Type  5 


COL. 

NAME 

FORMAT 

DESCRIPTION 

1-5 

TVALl 

15 

First 

6-10 

IVAL2 

15 

end  last  wavelength  to  be  considered 
in  the  calculation 

11-15 

MSP  EC 

15 

The  number  of  attenuating  species. 

If  all  of  the  chemical  absorbers  are  ti 
be  used  to  calculate  the  amount  of 
solar  flux  transmitted,  MSPEC  = NSPEC, 
the  number  for  which  photodissociation 
rates  are  to  be  calculated. 

16-20 

NP0S1 

15 

Number  of  solar  flux  values  to  skip 
so  that  the  input  tape  will  be 
positioned  at  IVAL1. 

21-25 

NP0S2* 

15 

Key  to  control  printed  output . 

= 0 writes  out  only  final  ouput  — the 
rates  as  a function  of  altitude 
plus  the  card,  FASTRAND,  and/or 
tape  output  as  specified. 

= 1 writes  out  all  computed  flux  values. 
< 0 writes  out  all  individual  contri- 
butions to  the  photodissociation 
rates . 

> 1 writes  out  all  of  the  above. 

26-30  ISKIP  15  Number  of  layers  for  which  photodisso- 

ciation rates  will  not  be  calculated. 

*Note:  This  is  primarily  for  debugging  since  writing  out  all  data 
in  a normal  sized  run  would  take  many  hundreds  of  pages. 

To  examine  the  calculated  solar  flux  values,  the  SOLPLT  or 
the  RADPLT  program  would  be  preferable.  Examination  of 
the  per-interval  contribution  to  photodissociation  rates 
is  better  handled  through  input  data  to  subroutine  SUMIT 
and  the  logical  option  SSUMIT. 


Card  Type  6 

1-5 

NSPEC 

15 

Total  number 

dissociate . 

6-10 

MTHETA 

15 

Up  to  twelve 

be  computed  but  due  to  the  very  large 
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Card  Type  6 (cont'd.) 


COL. 

NAME 

FORMAT 

DESCRIPTION 

output  file  8 required  (about  400 
tracks/zenith  angle) , only  one 
angle  at  a time  is  recommended. 

11-15 

NTOP 

15 

Highest  altitude  to  calculate  (km). 

16-20 

NLAYER 

15 

Number  of  altitudes  to  calculate 
(including  NTOP). 

21-25 

NWAVE 

15 

NWAVE  = 100,  the  maximum  number  of 
wavelengths  per  cycle,  where  NCYCLE= 
( IVAL2- TVALl) / 100.  Due  to  storage 
requirements,  the  computation  is 
divided  into  NCYCLE  intervals. 

26-35 

DZ 

El  5. 5 

The  depth  of  each  modgl  layer  in  cm, 
currently  set  to  5x10*  cm  (5km). 

Card  Type  7 

1-42 

(LAYER (I) , 
1-1,14) 

1413 

NLAYER  altitudes  to  calculate. 

Card  Type  8 

1-10 

SYMB 

A6 , 4x 

Chemical  svmbol  for  absorber  (right- 
justified)  . 

11-40 

(N(K, J ) , 
J-1,6) 

615 

Wavelengths  which  define  the  thresholds 
for  up  to  five  photodissociation  process 

os  for  the  Kth  specie  (of  NSPEC  species) 
N ( K , 1 ) will  always  be  set  to  TVA1.1,  the 


initial  wavelength  For  example,  the  4th 
absorber  in  one  set  of  coefficients  is 
NO..  N(4,2)  - N(4,l)  defines  the  wave- 
length interval  for  the  reaction 

NO  + h ■ NO  + Of1!)) 
and  (N(4,3)  - N(4,2)  + 1)  defines 
NO  4-  h - NO  4 0. 


Note : 


There  are  NSPEC  cards  of  type  8. 


t> 


Card  Type  9 

COL. 

NAME 

FORMAT 

DESCRIPTION 

1-5 

NEQ 

15 

Total  number  of  photodissociation  reac- 
tion rates  to  be  calculated. 

Card  Type  10 


1-5 

NS  (I) 

15 

lth  photodissociation  process  for 
a specie.  (See  note  on  Card  Type  7.) 

6-10 

NE  (I ) 

15 

NE(!)  is  the  number  of  the  chemical 
reaction  in  ASA  which  corresponds  to 
the  NS(Ith)  photodissociation  rate. 

11-15 

NR  (I) 

15 

The  number  of  the  specie  in  the  set 
of  chemical  absorbers  (contained  in  the 
direct  access  file). 

16-20 

FACTOR (I) 

F5.3 

Quantum  efficiency. 

20-66 

(EON (I , J) , 
J-1,6) 

6A6 

The  alphanumeric  representation  of 
the  chemical  reaction  and  absorbing 
interval  for  identification  purposes. 

Note:  There  are  NSPEC  cards  of  type  10.  To  clarify  this  type 

card,  an  example  is  given: 

3 1 11.000  0 + hv  -0+0  1759-2500  A 


Field  1 specifies  that  this  is  the  third  photodissociation  pro- 
cess tor  molecular  oxygen,  field  1 shows  that  it  is  reaction  1 
in  the  current  chemical  kinetic  scheme,  and  field  3 shows  that 
oxygen  is  the  first  absorber  in  the  set  of  absorption  data. 
Field  4 shows  a quantum  yield  of  1.000,  and  the  balance  of  the 
card  identifies  the  photodissociation  reaction 


Card  Tvpe  11 

1-12  EN(J,L)  E12.6  The  average  number  density  of  the 

Jth  specie  at  the  center  of  the 
Lth  layer. 

13-24  SYMB(J)  6x,A6  The  chemical  symbol  of  the  Jth  specie. 

25-34  LAYER(L)  6x,l3  The  altitude  of  the  Lth  interval. 
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Card  Type  11  (contd.) 

COL  NAME  FORMAT  DESCRIPTION 

Note:  There  are  NLAYER  cards  for  each  of  the  NSPEC  chemical 

species.  The  first  card  for  each  specie  is  the  column 
density  above  the  model. 


If  IPHI  = .TRUE.,  constant  factors  may 
be  read  in  to  adjust  the  entire  set  of 
total  and  photodissociation  coefficients 
for  each  chemical  absorber  in  the  set 
These  constant  factors  also  may  be  used 
to  adjust  the  density  profiles  for  given 
absorbe  ->. 

Note:  PHII  and  PHI  values  for  each  o<  the  NSPEC  absorbers  are 

contained  on  consecutive  cards,  eight  sets  to  each  card. 

Since  there  is  so  much  card  input,  most  or  all  of  this  data  is 
usually  stored  in  an  ELT  element  within  the  program  file.  This  data 
may  then  be  referenced  with  the  ADD  Furpur.  A sample  of  input  data  is 
given  in  Section  6. 


B.  INPUT  DATA  FILES 

(1)  An  input  tape 
program.  The 
1108  Computer 

File  1 

File  2 
File  3 


of  solar  flux  values  must  be  supplied  to  the 
following  sets  are  available  in  the  UNIVAC 
B Tape  Library: 


Brinkman-Thakaekara 2  3 * ’ L 
composite  data 
Ackerman5 
File  1 with 
Broadfood6  data  uged 
in  the  2000-3100  A 
interval 


26-7500  A 

1176-727$ 
26-7500  A 


Card  Type  12 

1-5  PHII  (I)  F5.2 

6-10  PHI  (I)  F5 . 2 


These  solar  flux  values  have  been  averaged  in  units  of  photons- 
cm-2  sec- 1A~1  in  5(F10.2,E15.5)  format. 

(2)  The  direct  access  file  of  absorption  coefficients,  refer- 

enced internally  as  KFILE,  contains  data  averaged  over  1 A 

intervals  for  up  to  18  absorbers.  The  file-handling  sub- 

routines, LOADUA  and  DACESS,  deliver  NCYCLE  sets  of  NVIAVE 
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(100)  total  and  dissociation  absorption  coefficients  for 

each  of  the  NSPEC  species.  The  following  relationships 

exist  between  the  absorption  coefficients  and  the  cross-sections: 


k (A) 
T 


o 1, 


(A)  , 


(1) 


n . 

o i„ 


M, 


and 


o.  (')  = $.()  ’ . (■), 
iD  i iT 


V> 


k.  (A)  = 
1.,- 


Total  absorption  cross-section  for  the  itli 
specie  (cm'). 

Total  absorption  coefficient  for  the  ith 
specie  (cm- 1 ) . 


k.  (•) 

’d 


= Dissociation  coefficient  for  the  i tit 
specie  (cm- ‘ ) . 

= Loschmidt's  number  (n-cm~  ) . 


*.(•) 

l 


Quantum  yield  for  a given  photodissociation 

process  of  the  ith  specie. 


i (') 

D 


The  dissociation  cross-section  of  the  ith  specie. 


Very  seldom  are  variable  quantum  yields  known;  therefore,  . (>)  and 

T 

. (■)  are  net  equal  for  most  species.  Constant  qu'ntum  yields  are 

ld 

best  applied  in  subroutine  SUItIT. 

At  present,  data  for  fourteen  absorbers  are  contained  in  one  270 
track  direct  access  file,  C0LLINS*C0EFF.  A second  file,  C0LLINS*C0EFF1 . , 
contains  alternate  data  for  several  species.  Additional  data  for  eleven 
species  not  considered  in  ASA  are  stored  in  C0LLINS*C0EFF2 . Initially, 
an  extensive  literature  search1  was  made  for  absorption  data  and  all 
lata  were  generated  over  1 A averages  using  in  interpolation  program 
(COM. INS*  JON'F.I)  . exonerated  and  original  data  sets  were  plotted  to 
ascertain  it  corrections  were  required  to  maintain  the  integrity  of  the 
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maxima  and  minima.  Usually  sets  of  two-  and  four-point  interpolations 
of  the  data  were  blended  with  original  data  to  give  a "best  set." 

Where  two  or  more  sets  of  data  were  combined,  it  was  often  necessary 
to  smooth  data  at  the  position  of  overlap.  Backup  tapes  of  these 
"best  sets"  are  stored  in  the  UNTVAC  1108  Computer  B Tape  Library  with 
alternate  sets  stored  for  some  species  - primarily  molecular  oxygen, 
ozone,  nitrogen  dioxide  and  nitrous  oxide. 

These  data  also  are  stored  in  a (36  x N)  array  in  the  FASTRANI) 
direct  access  file,  with  N set  by  the  number  of  tracks  chosen  when  the 
file  is  created.  The  program  delivers  (NSPEC  x 100)  values  of  the 
total  and  photodissociation  coefficients  from  the  direct  access  file 
to  the  main  subroutine  for  (IVAL2-IVAL1)  cycles  for  each  layer 
calculated.  Identifying  wavelengths  are  also  provided.  (This  file  is 
more  completely  described  in  the  internal  documentation  of  Program 
DA.)  All  of  the  various  data  stored  on  mass  storage  in  the  UN  I VAC 
1108  system  and  Tape  Library  have  been  tabulated  and  identified  in  a 
notebook  which  is  under  the  control  of  Harold  Ballard,  Contract  Monitor. 


...  ..'I.. 
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EXECUTION  SET-UP  (EXEC-8  CONTROL  CARDS) 

Program  execution  requires  the  following  sequence  of  control  cards: 

0QUAL  COLLINS 

@ASG,T  l.,T,  (tape  id)  The  tape  id  is  the  Ut'TVAC 

Computer  B Library  number. 

This  tape  will  be  released 
after  the  first  layer  unless 
multiple  zenith  angles  are 
computed . 

@MSG,W  BK101U  PAN  8150  (user  id)  The  W option  on  the  MSG  card 

signals  the  computer  operator  to 
label  the  BK  library  tape  with 
the  label  the  user  desires  as 
identification. 


@ASG,T 

3. .T.BK101U 

Output  tape  for  solar  flux  data. 

@ASG,T 

7 . ,F,SCRTCH 

Temporary  storage  for  intermedi- 
ate solar  flux  values- 

@DELETE,C 

*JAY . 

File  to  store  individual 

@ASG ,UP 

* JAY . .F2/0/TRK/ 

contributions  to  the 

@USE  8. ,*JAY  • 

400 

photodissociation  rates. 

@DELETE ,C 

*12SEP. 

File  to  store  photodissociation 

@ASG,UP 

*12SEP . , F 

rates.  Required  if 

@USE  9. ,*12SEP. 

I TAP E=. TRUE. 

0ENABLE, C 

*C0EFF . 

This  assigns  the  direct 

@ASG , A 

*C0EFF . 

access  file  containing 

@USE  KFILE. ,*C0EFF. 

the  absorption  coefficients. 

@ENABLE,C 

* JVALUE • 

@ASG , A 

* JVALUE . 

@X0T 

* JVALUE . 

Input  cards  types  1-11 
@FIN 


Note:  File  8 may  be  assigned  as  a temporary  file;  however,  if 

there  is  difficulty  with  the  machine  when  the  program  is 
near  completion,  all  data  will  be  lost.  This  file  should 
be  deleted  after  the  successful  termination  of  a job  un- 
less the  user  plans  to  use  the  SSUMIT  option  to  look  at 
contributions  over  various  intervals.  The  ^ENABLE, C and 
@DELETE,C  cards  are  added  to  allow  one  to  use  the  rerun 
option  in  case  the  job  is  lost  due  to  machine  error. 
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When  a data  set  for  a given  set  of  absorbers  at  a given  latitude 
has  been  assembled,  one  may  use  the  ELT  processer  to  diminish  the  card 
input  for  each  run. 

@ELT, IS  * JVALUE . CDATA 

Input  cards  types  5-11 

Then  to  execute: 

@X0T  * JVALUE. 

Input  data  cards  1-4 

@ADD , PE  * JVALUE. CDATA 

A sample  of  the  program  output  may  be  found  in  Section  7. 


" 
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4.  LOGICAL  FLOW 


Subroutine  MAIN  initially  reads  the  logical  parameters  which 
specify  the  amounts  and  types  of  input /output  data  and  the  required 
input/output  tape  and  FASTRANI)  files.  The  other  card  input  data 
then  is  read  into  storage. 

Subroutine  ZEN,  called  by  MAIN,  calculates  the  specified  number 
of  solar  zenith  angles  for  the  time  of  year  and  latitude.  At  this 
time,  subroutines  LOADUA  and  DACESS  check  the  size  and  open  the  direct 
access  file.  A second  call  to  these  subroutines  specifies  the  wave- 
lengths to  be  delivered  for  each  program  cycle.  (Due  to  the  large 
amounts  of  solar  flux  and  absorption  data  required,  only  100  wavelengths 
are  calculated  in  each  cycle.) 

The  attenuation  of  the  solar  flux  and  the  per-Angstrom  contributions 
to  the  instantaneous  photodissociation  rates  are  calculated  for  each 
100  wavelengths.  The  former  values  are  stored  on  a temporary  magnetic 
tape  file  until  all  wavelengths  have  been  processed,  at  which  time  all 
solar  flux  values  calculated  for  that  altitude  interval  are  dumped  on 
a UNIVAC  1108  Library  Tape  file.  This  file  is  then  repositioned  and 
these  data  become  input  data  for  the  next  altitude  interval . The 
per-Angstrom  contributions  to  the  rates  are  blocked  into  a FASTRAND 


When  all  altitudes  have  been  processed,  subroutine  SUMIT  is  called 
to  sum  the  per-Angstrom  contributions  over  the  appropriate  intervals 
for  each  photodissociation  reaction  considered  for  the  set  of  absorbers. 
The  quantum  yield,  if  known,  is  usually  applied  here.  The  rates  will 
be  punched  on  cards  and/or  written  on  a FASTRAND  or  tape  file. 


r 


wm 
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5.  MATHEMATICAL  CALCULATIONS 


The  basic  equation  used  for  the  calculation  of  photodissociation 


rates  in  the  upper  atmosphere  is: 

\2 

J (z,t)  = / *.(X)  oT  (X)  IT  (z,t)  dX 

J Xj  i AX 


(1) 


where : 


Jj  (z,t) 


oT  (X) 
i 


^(X) 


IT  (z.t) 

X 


= Rate  of  the  jth  photodissociation  process 
of  the  ith  specie  in  the  wavelength  interval 
X to  X^  (sec  ^ molecule  ^), 

= index  for  the  ith  chemical  absorber. 

= altitude  (cm) , 

= time  of  day,  month  and  year, 

= total  microscopic  cross  section  for  photoahsorption 

2 

by  the  ith  specie  (cm  ), 

= quantum  yield  of  the  ith  specie,  defined  as  the  ratio 

of  the  dissociation  cross  section,  o^  (X)  to  the 

i 

total  cross  section,  and 

= total  intensity  of  the  radiation  about  the  interval 

dX  incident  on  the  top  of  the  layer  centered  at 

-2  -1  -1 

altitude  z (photons  cm  sec  0.1  nm  ) . 


The  photodissociation  rate  for  a given  density  profile  is  given  by 


Rj (z,t) 


Ji(z,t)  [n^(z,t)  ] dz 


(2) 


where 
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RjU.t)  = jth  photodiasociation  rate  (sec  *)  of  the  ith 


specie  at  altitude  z and  time  t, 


[n^Cz.tJldz  = the  total  number  of  molecules  of  the  ith  specie 


in  the  altitude  interval  from  z^  to  z^. 


The  intensity  of  the  direct  radiation  incident  upon  the  top  of  the 


model  is  obtained  from  the  Bouguer-Lambert  law  : 


I (z,t)  = I (°°)  exp  {-/  [a(A,z,t)  + g(A,z,t)]  sec  6 (t)dz}  (3) 


where 


IA(») 


= monochromatic  radiation  about  the  interval  dA 


outside  the  earth's  atmosphere.  Subsequent  model 


layers  use  the  last  calculated  value  of  the  solar 


flux,  and 


a (A , z , t)  = laT  ( A) [n^ (z , t) ] , the  at  tenuation  coefficient  due 

111  -1 
to  absorption,  (cm  ) , 


S(A,z,t) 


32tt 3 (p  - !)• 


31  [n. (z,t) ]X 
i 


, the  attenuation  coefficient  due  to 


„ . . , . , -1,  8,9,10 

Rayleigh  scattering  (cm  ) , 


= index  of  refraction  of  air. 


= wavelength  (cm) , and 


sec  9z(t)  - solar  zenith  angle  at  time  t tor  a given  geographic 


location,  calculated  by  the  standard  approximation 


The  contribution  due  to  scattering  is  based  on  the  Leighton' 


approximation. 


J 
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7.  SAMPLE  OF  OUTPUT 

Shown  here  is  a sample  printer  output  listing  generated  with  the 
input  data  listed  in  Section  6. 


< 


latitude  longitude 

deg  min  sec  deg  min  sec 


AT  I TuDE 


1 . 1 3447  RADI ANS 


ONGlTUuE  = 1.8S0QS  RADIANS 


month  date  time  1 n c 


9 2b 


COSINE 

SECANT 

THETA 


U F N 
P C H 

I tape 

I PH  I 

jays 

Data 
S S U M I T 
N F I L 


.37693 
2 . 6 S 3 0 S 

1.18432  RADI ANS  OR 


67.6616m  DEGREES 


•SUGO 


THE  NuMbER  OF  PmOTOQ i SSOC I A T I ON  REACTIONS  CONSIDERED  IS  2S 


< 


*S  north  latitude 


SEPTEMBER  28 


12  NOON 


INTERVAL 

NC  TClE 

NPOS  1 

NPOS  2 

l SK  1 P 

976  397b 

30 

950 

0 

0 

NSPEC  NTrtETA  NTOP  NEATER  N A A v E LAyeRICMI 


1 6 

I 

70 

KM. 

IM  1 00  . &00-06 

(■hem ical  symbols 

02 

03 

N 2 

N02 

HN02  N205  H202  HCHO  HN03 

N20 

hq2 

NO 

H 2 0 

Cmm 

C 0 2 

H C H 0 

I SK  I P 

« 0 is 

THE 

NUMBER 

OE  LAYERS  FOR  A H I c H RATES  A 1 L L 

NOT  BE 

computed 

mSPEC 

.MIS 

THE 

number 

OF  ATTENUATING  species  above  MQOEl 

CnLUMN 

DENSITIES  above 

70  Km. 

. 1 17000-21 

02 

over 

70 

. 1 OQOOO- 1 M 

03 

over 

70 

.M38000-21 

N 2 

over 

70 

.000000 

N0  2 

over 

70 

NUMBER  DENSITIES 

SPECIE 

altitude 

.M23000-1S 

02 

70 

KM  . 

. 8 1 9000-1 5 

02 

6 S 

KM  • 

. I S 0 0 0 0 ♦ 1 6 

02 

60 

KM  . 

. 262000- J 6 

02 

SS 

KM# 

.398000- 1 6 

02 

SO 

KM  . 

.838000-1  6 

02 

MS 

KM  • 

. 180000-1 7 

02 

MO 

KM  . 

.377000-1 7 

02 

3 S 

KM  . 

. 836000- 1 7 

02 

30 

KM  . 

. 1 77000-1 8 

02 

2 S 

KM  . 

.380000- 1 8 

02 

20 

KM  • 

. 8 1 0000-  1 8 

02 

1 S 

KM  . 

. 1 78000-  1 9 

02 

1 0 

KM  • 

. 1 OQOOO- 

1 1 

03 

70 

KM  . 

. 1 9 1 QOO- 

1 1 

03 

6 S 

KM  • 

. 3 19000- 

1 1 

03 

60 

KM  • 

. 70M000- 

1 1 

03 

SS 

KM  . 

. 22 1 7mO» 

1 1 

03 

SO 

K M • 

.100170- 

1 2 

03 

MS 

KM  • 

. M7S800- 

1 2 

03 

MO 

KM  . 

. 1 1 83m0- 

1 3 

03 

3 S 

KM  • 

.213690- 

1 3 

03 

30 

K M • 

.3826*0- 

1 3 

03 

2 S 

KM  • 

.S26?S0- 

1 3 

03 

20 

KM  . 

. 3999m0- 

l 3 

03 

1 S 

K M . 

24 


* 


2 1 2 9 s 0 ♦ 1 3 

03 

10 

KM. 

1 58000*1 6 

N 2 

70 

KM  . 

305000*1 6 

N 2 

65 

KM  . 

560000*1 6 

N 2 

60 

KM  . 

978000*16 

N 2 

55 

K M . 

l *42000*  1 7 

N 2 

50 

KM  . 

3 1 2000*1 7 

N2 

*45 

KM  . 

672000*1 7 

N2 

*40 

KM  . 

1 *4  1 000+  l 8 

N2 

35 

KM  . 

3 1 2000*  1 8 

N2 

30 

KM  . 

661 000* 1 8 

N 2 

25 

KM  . 

1 *42000*  l 9 

N 2 

20 

KM  . 

302000+19 

N 2 

1 5 

KM  . 

66*4000*  1 9 

N2 

10 

KM  . 

1 00000*06 

N 0 2 

70 

KM  . 

600000*06 

N 0 2 

65 

KM  . 

205000*07 

N 0 2 

60 

KM  . 

1 10000*08 

N02 

55 

KM  . 

130920+08 

N02 

50 

KM  . 

7223(0*08 

N 0 2 

*45 

KM  . 

388 l 1 0*09 

N 0 2 

*40 

KM  . 

1 1 *4690*  1 0 

N 0 2 

35 

KM  . 

256170*10 

N 0 2 

30 

KM  . 

363700+1 0 

N 0 2 

25 

KM  . 

350680*10 

N 0 2 

20 

KM  . 

155680* 10 

NO  2 

15 

KM. 

203900*10 

N 0 2 

1 0 

KM  . 

100000-02 

H N 0 2 

70 

KM  . 

1 30000-01 

H N 0 2 

65 

KM  . 

3 1 0000-0 1 

H N 0 2 

60 

KM  . 

500000-0 l 

H N 0 2 

55 

KM  . 

*4388*40  + 06 

H N 0 2 

50 

KM  . 

185250*07 

H N 0 2 

*45 

KM  . 

531 230+07 

H N 0 2 

SO 

KM  . 

127 1 30+08 

H N 0 2 

35 

KM  . 

689250+07 

H N 0 2 

30 

KM  . 

*407*420*07 

H N 0 2 

25 

KM  . 

3082*40  + 07 

H N 0 2 

20 

KM  . 

1 80320+07 

H N 0 2 

1 5 

KM  . 

176700*07 

H N 0 2 

10 

KM  . 

185980-01 

N205 

70 

KM  . 

900000-01 

N 205 

65 

KM  . 

176850*03 

N205 

60 

KM  . 

1 ooooo+os 

N20S 

55 

KM  . 

1 1 8380*02 

N205 

50 

KM  . 

1 80820+0S 

N205 

S 5 

KM  . 

263270*06 

N205 

SO 

KM  . 

5 16550+07 

N205 

35 

KM. 

8S9ls0*08 

N205 

30 

KM  . 

r 


25 


* 


< 


387780*09 

N20S 

2 5 

KM  . 

569940*09 

N20S 

20 

KM. 

344980*09 

N205 

15 

KM. 

595550+09 

N205 

10 

KM. 

200000*05 

H202 

70 

KM. 

600000*05 

H202 

65 

KM. 

900000*05 

H202 

60 

KM. 

200000*06 

H202 

55 

KM. 

183080*08 

H202 

50 

KM. 

629 1 10*08 

H 2 0 2 

45 

KM. 

1 289 1 0*09 

H202 

40 

KM. 

357970*09 

H202 

35 

KM. 

1 36850*09 

H202 

30 

KM. 

474320*08 

H 2 0 2 

25 

KM  . 

223400*08 

H202 

20 

KM. 

168130*08 

H 202 

15 

KM  . 

952830*07 

H202 

10 

KM  . 

100000*06 

H C H 0 

70 

KM  . 

400000+06 

H C H 0 

65 

KM. 

620000*06 

HC  H 0 

60 

KM  . 

1 30000*06 

H C H 0 

55 

KM. 

99  4 ? *.0*06 

H C H 0 

50 

KM  . 

389200*07 

H C H 0 

45 

KM  . 

1 o : • ° 9 0 ♦ 0 8 

HCHO 

4 0 

KM. 

145000+08 

H C H 0 

35 

KM. 

135840*08 

HCHO 

30 

KM  . 

1 16880+08 

HCHO 

25 

KM. 

100540*08 

HCHO 

20 

KM  . 

118130*08 

HCHO 

15 

KM. 

141 180+08 

HCHO 

10 

KM  . 

1 00000*04 

Hn03 

70 

KM  . 

600000+04 

H N 0 3 

65 

KM  . 

1 50000*05 

Hn03 

60 

KM. 

100000*06 

Hn03 

55 

KM. 

988650+06 

Hn03 

50 

KM. 

276050*07 

Hn03 

45 

KM  . 

338950+08 

Hn03 

40 

KM  . 

316850*09 

H N 0 3 

35 

KM  . 

264360+1 0 

HN03 

30 

KM. 

600150+10 

Hn03 

25 

KM  . 

1 30 1 00+1 1 

HN03 

20 

KM. 

139930*1 1 

HnO  3 

15 

KM. 

302020+ 1 0- 

HnO  3 

10 

KM  . 

100000+05 

N20 

70 

KM. 

700000+05 

N20 

65 

KM. 

320000+06 

N2  0 

60 

KM  . 

400000*07 

N20 

55 

KM  . 

447640+05 

N20 

50 

KM. 

333020+06 

N20 

45 

KM. 

26 


m 


< 


> 


1 29980+09 

N20 

80 

KM  . 

H78 1 00* 1 0 

N 2 0 

35 

K M . 

807080* 1 1 

N 2 0 

30 

KM  . 

202380*12 

N 2 0 

25 

KM  . 

598730+12 

N 2 0 

20 

K M . 

128990+13 

N 2 0 

1 5 

K M . 

239980*13 

N 2 0 

1 0 

KM  . 

180000*05 

H 0 2 

70 

K M , 

380000*05 

H 0 2 

65 

K M . 

S30U00+06 

H 0 2 

60 

KM  . 

130000+07 

H 0 2 

55 

K M . 

208300*08 

H 0 2 

50 

KM  . 

38 l 0 1 O+UB 

H 0 2 

85 

KM  . 

67  6680+08 

H 0 2 

80 

KM  . 

1129 10*09 

H 0 2 

35 

KM  . 

181820+09 

H 0 2 

30 

K M . 

108200*09 

H 0 2 

25 

KM  . 

759600*06 

H 0 2 

20 

KM  . 

572130*06 

H 0 2 

1 5 

KM  . 

375^50*08 

H 0 2 

1 0 

K M . 

250000+06 

NO 

70 

K M . 

830000*08 

NO 

65 

K M . 

270000+09 

NO 

60 

KM  . 

760000*09 

NO 

55 

K M . 

185610*10 

NO 

50 

KM  . 

166660*10 

NO 

85 

KM  . 

189690+10 

NO 

80 

,v  M . 

326200+ 1 0 

NO 

35 

K M . 

320000+10 

NO 

30 

KM  . 

282990+ 1 0 

NO 

25 

KM  . 

205720+  1 0 

NO 

20 

K M . 

109270+10 

NO 

1 5 

K M . 

198680+10 

NO 

1 0 

KM  . 

508870*10 

H 2 0 

70 

KM  . 

1 00000* 1 1 

H 2 0 

65 

K M . 

165310+1 1 

H 2 0 

60 

KM  . 

800000* l l 

H 2 0 

55 

KM  . 

762920+1 1 

H 2 0 

50 

KM  . 

221 080+1 2 

H 2 0 

85 

KM  . 

813120*12 

H 2 0 

80 

KM  . 

576170+12 

H 2 0 

35 

KM  . 

128020*13 

H 2 0 

30 

KM  . 

288010+13 

H 2 0 

25 

KM  . 

705010+1 3 

H 2 0 

20 

KM  . 

187000+18 

H 2 0 

15 

KM  . 

255000+18 

H 2 0 

1 0 

KM  . 

150000+09 

C H 8 

70 

KM  . 

800090+09 

CH8 

65 

KM  . 

982900+09 

C H 8 

60 

KM. 

.230020* i 0 
.‘♦74770*  1 0 
.124870*11 
.349820*1 1 
. 1 00000*1 2 
.279000*  1 2 
.750000* 1 2 
. 150000+1 3 
.348000+1 3 
.750000*1 3 


.521000*12 
. 1 00000* 1 3 
.200000*1 3 
.370090+1 3 
.597010*13 
. 126000*1 4 
. 2700 10*14 
.565000*1 4 
. 125000+1 5 
.266000*1 5 
.569000* 15 
.121 000*1 6 
.267000* 1 6 


. 1 00000*06 
.400000*06 
.620000+06 
. 130000*06 
.994760+06 
.389200+07 
. 103990*08 
. 145000+08 
. 1 35640+08 
.116880+08 
. 1 00&40+08 
.118130*08 
.141 180*08 


SPECIE 

PH  I I 

02 

. 1 00*01 

03 

. 1 00  + 0 1 

N 2 

. 100*01 

N02 

.100*0 1 

hN02 

.100*01 

N20S 

. 100*01 

h202 

. 100*01 

hCHO 

. 100*01 

HN03 

. 100*01 

N 2 0 

. 100*01 

HO  2 

. 100*01 

C H 4 

55 

km. 

C H 4 

50 

km  . 

C H 4 

45 

KM. 

C H 4 

40 

KM. 

CH4 

35 

KM. 

C H 4 

30 

KM. 

CH4 

25 

KM. 

C H 4 

20 

KM  . 

C H 4 

15 

KM  . 

C H 4 

10 

KM  . 

C 0 2 

70 

KM  . 

C 0 2 

65 

KM  . 

C 0 2 

60 

KM  . 

C 0 2 

55 

KM  . 

C 0 2 

50 

KM  . 

C02 

45 

km. 

C 0 2 

40 

KM  . 

C 02 

35 

KM  . 

C 0 2 

30 

KM  . 

C02 

25 

KM  . 

C 0 2 

20 

KM  . 

C02 

15 

KM  . 

C02 

1 0 

KM  . 

HCHO 

70 

KM  . 

HCHO 

65 

KM  . 

HCHO 

60 

KM  . 

HCHO 

55 

KM  . 

HCHO 

50 

KM. 

HCHO 

45 

KM  . 

HCHO 

40 

KM. 

HCHO 

35 

KM  . 

HCHO 

30 

KM  . 

HCHO 

25 

KM  . 

HCHO 

20 

KM  . 

HCHO 

15 

KM  . 

HCHO 

1 0 

KM  . 

PHI 


.100  + 0 1 
. 100  + 01 
. 100  + 01 
. 100  + 01 
. 100  + 01 
. 100*01 
. 100  + 01 
. 100  + 01 
. loO  + Ol 
. 1 00+01 
. 1 oo  + o 1 


Jj  * 

1 D 2 

8 

• 

1 33*07 

model 

layer 

8 

2 

ALT  I TUDE 

8 

70 

KM  . 

D* 

8 

•1327*07 

model 

layer 

S 

3 

ALT  I TUDE 

8 

65 

KM  . 

DX 

V 

. 1 327*07 

model 

layer 

8 

4 

altitude 

8 

60 

KM  . 

DX 

8 

. 1 327*07 

model 

LAYER 

8 

5 

altitude 

8 

55 

KM. 

DX 

8 

.1327*07 

model 

LAYER 

3 

6 

ALT  I TUDE 

8 

50 

KM. 

DX 

8 

.1327*07 

model 

layer 

* 

7 

altitude 

8 

45 

KM  . 

DX 

3 

• 1 327*07 

model 

LAYER 

8 

b 

ALT  I TUDE 

3 

40 

KM  . 

DX 

3 

. 1 327*07 

model 

LAYER 

a 

9 

ALT  I TUDE 

a 

35 

KM. 

DX 

8 

. 1327*07 

model 

LAYER 

8 

1U 

ALT  I TUDE 

8 

30 

KM  . 

DX 

* 

• 1 327*07 

model 

LAYER 

8 

1 1 

ALT  I TUDE 

3 

25 

KM  . 

DX 

3 

.1327*07 

model 

LAYER 

8 

1 2 

ALT  I TUDE 

3 

20 

KM  . 

DX 

8 

• 1 327  *07 

model 

LAYER 

* 

1 3 

ALT  I TUDE 

8 

15 

KM  . 

DX 

3 

.1327*07 

model 

LAYER 

8 

1 4 

ALT  I TUDE 

3 

to 

KM  • 

DX 

8 

. 1 327*07 

30 


ECIE 

EQN  . 

rate 

EFF. 

CHEMICAL 

react  ION 

1 

1 

3 

1 .000 

02 

■ 0 

4 

0 

1 759-2*42*4 

I 

2 

2 

1 .000 

02 

= 0 

♦ 

0 1 0 

1332 

-1759 

1 

3 

1 

1 .000 

02 

* 0 

♦ 

0 1 s 

1026 

-1  332 

2 

6 

*4 

0.001 

03 

s 0 

♦ 0 2 1 0 

3 1 00-33*40 

2 

7 

3 

1 .000 

03 

» 0 1 o 

♦ 0 2 1 0 

2600-31 00 

2 

8 

1 

.010 

03 

* OlS 

♦ 0210 

1990-2370 

2 

9 

2 

. 050 

03 

= 0 

♦ 02  l S 

23*40-2600 

*4 

1 1 

3 

1 .000 

N 0 2 

4 

Hv 

3 

0 

4 

NO 

2*4*40-3985 

*4 

12 

1 

.500 

N 0 2 

♦ 

HV 

= 

0 1 D 

4 

NO 

1 900-2*4  1 0 

*4 

12 

2 

. 200 

N 0 2 

♦ 

HV 

S 

0 1 0 

* 

NO 

2*4  1 0 -2  *4  **  0 

10 

1 3 

6 

.990 

N 2 0 

4 

HV 

— 

0 1 D 

4 

N 2 

1 680-33*40 

10 

1 *4 

6 

.010 

N 20 

♦ 

HV 

3 

N 

♦ 

NO 

1680-2550 

6 

1 7 

6 

. 500 

N 2 0 5 

4 

Hv 

= 

0 

♦ 

N 0 2 

♦ N 0 2 

1 1 

1 9 

6 

1 .000 

H 0 2 

♦ 

HV 

= 

0 

♦ 

Oh. 

7 

20 

6 

1 .000 

H 2 0 2 

♦ 

HV 

= 

OH 

4 

Oh 

1 s 

2 1 

2 

1 .000 

C 0 2 

4 

HV 

= 

0 

♦ 

CO 

IS 

22 

1 

1 .000 

C 0 2 

♦ 

HV 

S 

0 1 D 

4 

CO 

1 *4 

23 

6 

.330 

C H *4 

4 

HV 

= 

H 

4 

C H 3 

1 *4 

2*4 

6 

.670 

C H *4 

♦ 

HV 

= 

H 2 

4 

C H 2 

8 

25 

6 

1 .000 

HCHO 

4 

H v 

= 

H 

* 

CHO 

1 6 

2 6 

6 

1 .000 

HCHO 

♦ 

HV 

= 

H 2 

4 

CO 

S 

3 1 

6 

1 .000 

H N 0 2 

4 

HV 

= 

NO 

4 

oh 

9 

32 

6 

1 .000 

H N 0 3 

4 

HV 

3 

N 0 2 

4 

OH 

1900-3250 

9 

33 

1 

.0  10 

H N 0 3 

♦ 

HV 

3 

H ♦ 

N 0 3 

1 1900-2100 

The  following  are  the  wavelength  intervals 
over  which  th  per  angstrom  contributions 


are  summed 
pocesses : 

FOR 

DIFFERENT 

PHOTO 

-D I SSOC I AT  I ON 

02 

976 

1332 

1759 

2500 

0 

0 

03 

976 

23*40 

2600 

3 100 

33*40 

360o 

N 2 

976 

977 

0 

0 

0 

0 

N 0 2 

976 

2*4  1 0 

2*4*40 

3975 

0 

0 

mN02 

9 76 

977 

0 

0 

0 

0 

N 2 0 5 

976 

3800 

0 

0 

0 

0 

h 20  2 

976 

3800 

0 

0 

0 

0 

hCHO 

976 

977 

0 

0 

0 

0 

H N 0 3 

976 

2 100 

3250 

3700 

0 

0 

N 2 0 

976 

2550 

33*40 

0 

0 

0 

H 0 2 

976 

977 

0 

0 

0 

0 

NO 

976 

2300 

0 

0 

0 

0 

H 2 0 

976 

1980 

0 

0 

0 

0 

C H *4 

976 

1625 

0 

0 

0 

0 

C 0 2 

976 

1200 

1 *475 

1980 

0 

0 

hCHO 

976 

977 

0 

0 

0 

0 

i 


31 


SYMB 

SUM  | 

SUM2 

sum  3 

S UM  9 

SUM5 

Total 

0^ 

.0000 

.3911-10 

.0000 

.7329-09 

.0000 

.7665-09 

03 

. 1752-05 

. 1883-03 

.8363-03 

. 1908-02 

.2198-05 

.2936-02 

N2 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

NO* 

. 3 192-05 

.2920-09 

.2929-02 

.0000 

,00°0 

,2956-02 

h N 0 2 

. 1 9 8 0-03 

.0000 

.0000 

.0000 

.OOOo 

. 1980-03 

N205 

. 1 696-06 

.1819-03 

.0000 

.0000 

. oooo 

. 1 8 1 5-o3 

h20* 

.2593-05 

.9881 -09 

.0000 

. doqo 

.oooo 

.5  1 35-09 

hChO 

. 8960-09 

.0000 

.0000 

.0000 

.0000 

.8960-0** 

HNO  3 

. 9025-09 

. 1 926-09 

. 1 9S8-0& 

. OOQO 

.0000 

.5697-09 

N20 

.87 19-08 

.5900-06 

. 0000 

.0000 

.0000 

.5987-06 

M02 

. 2 1 69-09 

.0000 

.0000 

.0000 

• OOOO 

.2169-09 

NO 

.6231-0o 

. 1360-05 

.0000 

.0000 

.oooo 

. 1 367-05 

H 2 0 

. 1952-06 

.0000 

.0000 

. oooo 

.0000 

.1952-06 

0*9 

.0000 

.1909-07 

.9228-07 

. oooo 

.0000 

.5638-07 

CO* 

.0000 

. 1237-08 

.0000 

.0000 

.oooo 

. 1237-08 

hCHO 

Al  T 1 TUDE 

.5981 -09 
* 70  KM . 

.0000 

.0000 

.0000 

.oooo 

.598  1-0** 

1 

.73-09 

70 

KM  . 

2 

. 10-22 

70 

KM  . 

3 

.39-10 

70 

KM  . 

6 

.22-08 

70 

KM  . 

7 

. 19-02 

70 

KM  . 

8 

. 19-05 

70 

KM  • 

9 

. 92-09 

70 

KM  . 

1 1 

.29-02 

70 

KM  . 

1 2 

. 15-09 

70 

KM  . 

1 3 

.53-06 

70 

KM  • 

1 ** 

.59-08 

70 

KM  . 

1 5 

.17-02 

70 

KM  • 

1 8 

.27-02 

70 

KM  • 

1 7 

.91-09 

70 

KM. 

1’ 

.22-09 

70 

KM  • 

?o 

.99-09 

70 

KM  • 

21 

. 12-08 

70 

KM  . 

? 2 

. 10-22 

70 

KM  . 

23 

. 19-07 

70 

KM. 

2** 

.92-07 

70 

KM  . 

25 

.90-09 

70 

KM  . 

26 

.60-09 

70 

KM  . 

31 

.20-03 

70 

KM. 

32 

.56-09 

70 

KM. 

33 

.56-06 

70 

KM. 

32 


SYMb 

SUM  1 

SUM2 

SUM  3 

S U M *4 

S U M 5 

TOTAL 

02 

.OOOQ 

,9150-1 3 

.0000 

.5085-09 

.0000 

.5086-09 

03 

. 1 272-05 

.1611-03 

.681 I-O3 

. 1 62*4-02 

. 1 966-05 

. 2*469-02 

n2 

.0000 

.0000 

.0000 

.0000 

. 0000 

.0000 

NO^ 

. 1601-05 

.2522-0*4 

.2707-02 

.0000 

.0000 

. 2 7 3*4-02 

HN02 

.1892-03 

.0000 

.0000 

.0000 

.0000 

.1892-03 

n20^ 

. 1875-06 

.1581 -03 

.0000 

.0000 

.0000 

. 1583-03 

H 2 0 2 

.2171-05 

. *4278-0*4 

.0000 

.0000 

. 0000 

.*4  *495-09 

H C H 0 

.8309-09 

.0000 

.0000 

.0000 

.0000 

.8309-09 

HN03 

. 3*455-0*4 

.12  1 9-0*4 

. 1 7 76-05 

.0000 

. 0000 

.9852-09 

N 2 0 

. 2*436-  1 0 

. *4  1 93-06 

.0000 

.0000 

.0000 

.9 1 93-0* 

H02 

. 1 878-0*4 

.0000 

.0000 

.0000 

.0000 

. 1878-09 

NO 

. 1 753-  10 

.119 1-05 

.0000 

.0000 

.0000 

.119 1 -0& 

H2  0 

• *4367-07 

,0000 

.0000 

.0000 

.0000 

.9367-07 

Ch9 

.0000 

.3955-10 

.1  186-09 

.0000 

.0000 

. 1582-0’ 

C 0 2 

.0000 

, *49*49-09 

.0000 

.0000 

. 0000 

. 9999-0’ 

H C H 0 

.550*4-0*4 

. 0000 

.0000 

.0000 

.0000 

.5509-09 

A i T I TUDE 

* 65  KM, 

1 

.51-09 

65 

KM. 

2 

. 10-22 

65 

KM  . 

3 

.91-13 

65 

KM  . 

6 

CO 

0 

1 

o 

<M 

65 

KM. 

7 

. 16-02 

65 

KM  . 

8 

. 1 6-05 

65 

KM  • 

9 

.39-09 

65 

KM  . 

1 1 

.27-02 

65 

KM. 

1 2 

.13-09 

65 

KM  . 

1 3 

. *42-06 

65 

KM  . 

1 9 

. 92-08 

65 

KM  . 

1 5 

.17-02 

65 

KM  . 

1 6 

.27-02 

65 

KM. 

1 7 

. 79-09 

65 

KM  . 

1’ 

.19-09 

65 

KM  . 

20 

.93-09 

65 

KM  . 

21 

. *49-09 

65 

KM. 

2 2 

. 10-22 

65 

KM  . 

23 

.90-10 

65 

KM. 

29 

. 12-09 

65 

KM  . 

25 

.83-09 

65 

KM  . 

26 

.55-09 

65 

KM  . 

31 

.18-03 

65 

KM  . 

32 

.99-09 

65 

KM. 

33 

.99-06 

65 

KM  • 

33 


SYM6 

SUM  1 

SUM2 

S U M 3 

S U M 4 

SUMS 

total 

02 

.0000 

.6797-1 7 

.0000 

. 4 1 43-O9 

.0000 

. 4 1 43-09 

03 

. 1 164-05 

.1421-03 

.5213-03 

. 1 397-02 

. 1949-05 

. 2064-02 

N 2 

. 0000 

.0000 

.0000 

.0000 

. OOOO 

.0000 

N02 

. 1 1 82-05 

.2302-04 

.2693-02 

.0000 

. 0000 

.27  1 7 - 0 2 

HNOZ 

. 18  3 6-03 

. 0000 

.0000 

.0000 

. 0000 

.1836-03 

N2o5 

. 1837-06 

.1431-03 

.0000 

.0000 

.0000 

. 1 433-03 

h2  02 

.2043-05 

.3906-04 

.0000 

.0000 

.00O0 

.411 0-04 

hcho 

•8289-04 

.0000 

.0000 

.0000 

.0000 

.8249-04 

MNO-J 

.3216-04 

.1091-04 

. 1 738-06 

.0000 

. OOOO 

.4481-14 

N 2 0 

.8681-14 

. 3802-06 

.0000 

.0000 

.0000 

. 3802-06 

H02 

.1701-04 

. 0000 

.0000 

.0000 

.0000 

.1701-04 

NO 

.2612-14 

.1111 -06 

.0000 

.0000 

. OOOO 

.111 1-0& 

H 2 0 

.291 1-07 

.0000 

.0000 

.0000 

.0000 

.2911-07 

CH4 

.0000 

.4906-1 4 

.1472-13 

.0000 

.0000 

.1962-13 

C 0 2 

.0000 

.3936-09 

.0000 

.0000 

.0000 

.3936-09 

HCHO 

A,  T I TUdE 

.6437-04 
* 60  KM. 

. 0000 

.0000 

.0000 

.0000 

.5437-04 

l 

. 4 1-09 

60 

KM. 

2 

. 10-22 

60 

KM  . 

3 

.68-17 

60 

KM  . 

6 

. 19-08 

60 

KM  . 

7 

. 1 4-02 

60 

KM  . 

8 

. 14-05 

60 

KM. 

9 

.26-04 

60 

KM  . 

1 1 

.27-02 

60 

KM  . 

1 2 

. 12-04 

60 

KM. 

1 3 

.38-06 

60 

KM  . 

1 4 

.38-08 

60 

KM  . 

1 5 

. 17-02 

60 

KM  . 

1 * 

.27-02 

60 

KM  . 

17 

.72-04 

60 

KM  . 

1’ 

. 1 7-04 

60 

KM  . 

20 

.39-04 

60 

KM  . 

2 1 

.39-09 

60 

KM  . 

22 

. 10-22 

60 

KM  . 

73 

.49-14 

60 

KM  . 

24 

.15-13 

60 

KM  . 

25 

.82-04 

60 

KM  . 

26 

.64-04 

60 

KM  . 

31 

. 18-03 

60 

KM  . 

32 

.45-04 

60 

KM  . 

33 

.45-06 

60 

KM. 

i 


-■■■■  - — - 


eeftr 1 


34 


stmb 

SUM  1 

S U M 2 

SUM  3 

S U M 4 

SUMS 

Total 

0 2 

.0000 

,1657-21 

.0000 

.3138-09 

. 0000 

. 3 138-09 

0-3 

. 1023-05 

.1174-03 

.3365-03 

.1111-02 

. 1 93 1 -os 

. 1 568-02 

Ni 

.0000 

.0000 

.0000 

. 0000 

.0000 

.0000 

N 0 2 

.8083-06 

.2021 -04 

.2677-02 

.0000 

.OOUO 

.2698-02 

H N 0 2 

.1829-03 

.0000 

.0000 

.0000 

.0000 

.1824-00 

N 2 0 ^ 

.1771 -06 

. 1 245-03 

.0000 

.0000 

.0000 

. 1 246-0 j 

H 2 0 2 

. 1881-05 

.3444-04 

.0000 

.0000 

.0000 

.3632-04 

HCHO 

.8187-04 

.0000 

.0000 

. 0000 

.0000 

.8187-04 

MNO-3 

.2928-04 

.9307-05 

. 1685-Os 

.0000 

.0000 

.4027-04 

N 2 0 

. 2403-  1 6 

,3352-06 

. 0000 

.0000 

.0000 

.3352-06 

H02 

. 1 477-04 

.0000 

.0000 

.0000 

.0000 

. 1477-04 

NO 

.6974-19 

. 1005-05 

.0000 

.0000 

.0000 

. 1005-05 

H2  0 

.1757-07 

.0000 

.0000 

.0000 

.0000 

.1757-07 

CH4 

. 0000 

.1287-18 

.3861-18 

.0000 

.0000 

.5148-18 

C 0 2 

.0000 

.2949-09 

.0000 

.0000 

.0000 

.2949-0’ 

HCHO 

.5351-04 

.0000 

. 0000 

.0000 

.0000 

.6351-04 

Ai  T I TUDE  = 5S  KM  . 

1 

. 3 1-09 

SS  KM  . 

2 

. 10-22 

SS  KM  . 

3 

.17-21 

5 5 KM. 

6 

. 19-08 

5 S KM. 

7 

.11-02 

55  KM  . 

8 

. 12-05 

55  KM. 

9 

1 

o 

SS  KM . 

1 1 

.27-02 

55  KM  . 

1 2 

. 10-04 

55  KM  . 

1 3 

.33-06 

5 S KM  . 

1 4 

.34-08 

SS  KM  . 

|S 

.17-02 

S 5 KM  . 

1 6 

.27-02 

SS  KM  . 

1? 

.62-04 

SS  KM  . 

1’ 

. 15-04 

SS  KM  . 

70 

.34-04 

5 S KM  . 

21 

.29-09 

5 S KM. 

22 

. 1 0-22 

5 S KM  . 

23 

.13-18 

SS  KM  . 

29 

.39-18 

55  KM  . 

25 

.82-04 

55  KM  . 

2* 

.54-04 

55  KM  . 

3 I 

.18-03 

55  KM. 

3 2 

.40-04 

55  KM  . 

33 

.40-06 

5b  KM  . 

S Y MB 

SOM  1 

S 0 M 2 

S U M 3 

5 U M 8 

SUMS 

Total 

0^ 

.0000 

. 1630-29 

.0000 

. 2 1 68-°9 

. oooo 

.2168-09 

0 1 

. 8 7S2-06 

. 8 1 30-08 

.1318-03 

.7266-03 

.191 5-05 

, 9 8 2 1 - 0 3 

.0000 

. 0000 

.0000 

.oooc 

.0000 

. 0000 

N 0 2 

•5080-06 

.161 1-08 

.2663-02 

.0000 

.0000 

. 2680-02 

HNC)2 

. 1827-03 

,0000 

.0000 

.0000 

.0000 

. 1 8 2 7 - o 3 

N 2 0 ^ 

. 1 652-06 

.9918-08 

.0000 

» 0 0 o t 

.0000 

.9930-08 

H 2 0 2 

.1671 -05 

.2829-08 

.0000 

.0010 

. 0000 

.2996-08 

HCHO 

.8 1 28-08 

.0000 

.0000 

.00;: 

. C 0 o 0 

.8 1 29-Q8 

H NO  3 

.2591-08 

. 7 122-05 

. 1 598-. 5 

. ‘j  _ ' 

.OOOC 

. 386  3-08 

N 2 0 

.2368-26 

.2881 -06 

. 0 0 C - 

.oduc 

.2881-06 

MO  2 

. 1 1 65-08 

.0000 

. GO  0 u 

• 0 0 0 0 

. 1 1 65-08 

N 0 

.6863—27 

. 8522-06 

.0000 

, U . 

. 0 C o U 

.0522-06 

h2  0 

.9809-08 

.0000 

.0000 

. u _ ^ 

• L 0 o u 

. 9bQ8-0o 

Ch8 

.0000 

.1267-26 

. 3800-2  6 

• u . : f 

.0000 

• 5066-26 

C 0 2 

. 0000 

. 2032-09 

.0000 

• u L . w 

.0000 

. 2 0 3 2 - o 9 

HCHO 

. 5225-08 

.0000 

.0000 

.ocoo 

.5225-08 

Ai  T I TUof 

= 50am. 

1 

.22-09 

50 

2 

.10-22 

5 U 

K M . 

3 

• 1 6-79 

50 

KM, 

6 

. 19-08 

50 

K M • 

7 

.73-03 

50 

K M • 

8 

.0  1-06 

50 

KM. 

9 

. 6 6-05 

50 

K M • 

1 1 

. 2 7-02 

50 

K M . 

1 2 

.8  1-05 

50 

K M • 

1 3 

.28-06 

50 

K M . 

1 8 

. 28-08 

50 

KM. 

1 ^ 

.17-02 

50 

K M . 

1 6 

.27-0  2 

50 

K M . 

1 7 

. 5 - 8 

50 

KM  . 

1 9 

. 1 .—08 

50 

K M . 

70 

. 20-08 

50 

K M . 

?1 

.20-09 

50 

K M . 

7 2 

.10-22 

50 

K M • 

7 3 

. 1 3-26 

5 0 

K M . 

7 8 

. 38-2e 

50 

K M . 

7* 

. O 1 -08 

50 

K M . 

76 

.52-08 

50 

K m . 

< 1 

.18-03 

50 

K M . 

i 2 

.35-08 

50 

K M . 

3 3 

. 35-06 

5 u 

K M . 

36 


SYM8 

SUM  1 

SUM2 

SUM3 

SUM6 

SUM5 

total 

0* 

.0000 

.0000 

.0000 

, 1 666-O9 

.0000 

. 1666-09 

03 

.7695-06 

.7181-06 

,9775-0h 

.6662-03 

. 1907-05 

.8186-03 

n2 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

N 0 2 

. 3 1 10-06 

. 1673-06 

.2658-02 

. 0000 

. OOOo 

.2673-02 

HN02 

. 1 826-03 

. 0000 

.0000 

.0000 

.0000 

.1826-03 

N 2 0 6 

. 1562-06 

.9226-06 

.0000 

.0000 

.0000 

. 9260-01* 

H 2 0 2 

. 1673-05 

.2676-06 

.0000 

.0000 

.0000 

.2821-06 

HCHO 

.8099-06 

. 0000 

.0000 

. 0000 

.0000 

.8099-06 

H NO  3 

.2305-06 

.6562-05 

. 1570-05 

. 0000 

.0000 

.31  16-06 

N 2 0 

.0000 

.2635-06 

.0000 

.0000 

.0000 

.2635-0* 

H 0 2 

.1059-06 

.0000 

.0000 

.0000 

.0000 

. 1059-06 

NO 

.0000 

. 7 78  7-06 

.0000 

.0000 

.0000 

. 7787-06 

H 2 0 

.5725-08 

.0000 

.0000 

.0000 

. oooo 

.5725-08 

C H 6 

.0000 

.0000 

.0000 

. 0000 

.0000 

.0000 

C 0 2 

.0000 

. 1 383-09 

.0000 

.0000 

.oooo 

. 1 383-09 

HCHO 

.5182-06 

.0000 

.0000 

.0000 

.0000 

.5182-06 

A | T I TUOE 

=>  6 5 KM. 

1 

.17-09 

65 

KM, 

2 

. 10-22 

65 

KM. 

3 

. 1 0-22 

65 

KM  . 

6 

.19-08 

65 

KM  . 

7 

.65-03 

65 

KM. 

8 

. 72-06 

65 

KM  . 

9 

.69-05 

65 

KM. 

1 1 

.27-02 

65 

KM  . 

1 2 

.76-05 

66 

KM  . 

1 3 

.26-06 

65 

KM. 

1 6 

.26-08 

65 

KM  . 

|S 

. 17-02 

65 

KM. 

1 * 

.27-02 

6 5 

KM  • 

17 

.66-06 

65 

KM  . 

1 9 

. 1 1-06 

65 

KM  . 

20 

.27-06 

65 

KM  . 

21 

. 16-09 

65 

KM  . 

22 

. 10-22 

65 

KM  . 

23 

. 10-22 

65 

KM  . 

2 6 

.10-22 

65 

KM  . 

25 

.81-06 

65 

KM. 

2* 

.52-06 

65 

KM. 

31 

.18-03 

65 

KM. 

32 

.31-06 

65 

KM  . 

33 

.3  1-06 

65 

KM. 

37 


SYMB 

SUM  1 

S U M 2 

5UM3 

SUMS 

SUMS 

TOTAL 

02 

.0000 

. 0000 

.0000 

. 1 103-09 

.0000 

.1103-09 

0 3 

.5635-06 

.SSSQ-OS 

•26S3-0H 

. s 1 99-03 

. 1 887-05 

. S932-03 

N2 

.0000 

. 0000 

. 0000 

.0000 

.0000 

.0000 

NO^ 

. 1 SS5-06 

. 1 0 9 6 - 0 S 

.26S5-02 

.0000 

.0000 

.2657-02 

H N 0 2 

. ] 823-03 

.0000 

.0000 

.0000 

.0000 

. 1 8 2 3 - 0 3 

N205 

. I 303-06 

. 729  7-OS 

.0000 

.0000 

.0000 

.7310-09 

H 2 0 2 

. 1 1 3S-05 

. 2253-OS 

. 0000 

.0000 

.0000 

.2366-oS 

HCHO 

. 80 1 9-OS 

.0000 

.0000 

.0000 

.0000 

. 80 1 9-oS 

H NO  3 

. 1836-OS 

, S88S-05 

. 1 S6 1 -OS 

. 0000 

.0000 

.2S70-09 

N 2 0 

.0000 

. 1 8SS-06 

.0000 

. 0000 

.0000 

. 1 8SS-06 

H02 

. 7886-OS 

.0000 

.0000 

.0000 

.oouo 

, 7 b 8 6 -Q5 

NO 

.0000 

.S989-06 

.0000 

. OOGO 

.0000 

.5989-06 

H20 

. 27S0-0B 

.0000 

.0000 

.0000 

.0000 

.2750-08 

chs 

.0000 

.0000 

.0000 

. 0000 

.0000 

.0000 

C02 

. 0000 

.7511-10 

.0000 

.0000 

.0000 

.7511-10 

hcho 

A 1 T I TOOE 

•5022-0S 
= SO  KM. 

.0000 

.0000 

.0000 

.0000 

. 5022-OS 

1 

.11-09 

SO 

KM  • 

2 

. 10-22 

SO 

KM  . 

3 

. 10-22 

SO 

KM  . 

6 

.19-08 

SO 

KM  • 

7 

. S2-03 

SO 

KM  . 

8 

. S S - 0 6 

SO 

KM  • 

9 

U* 

1 

o 

IT 

SO 

KM  • 

1 1 

. 26-02 

SO 

KM  . 

1 2 

.55-05 

SO 

KM  • 

1 3 

.18-06 

SU 

KM  . 

1 s 

. 18-08 

SO 

KM  . 

1 5 

.17-02 

SO 

KM  • 

1 6 

.27-02 

SO 

KM  • 

1 7 

.36-OS 

SO 

KM  • 

1 9 

.79-05 

so 

KM  • 

20 

.23-OS 

so 

KM  • 

21 

.75-10 

so 

KM  • 

22 

.10-22 

SO 

KM  . 

23 

.10-22 

so 

KM  . 

2 S 

.10-22 

so 

KM. 

25 

. 80-0S 

so 

KM  . 

26 

. 5 0 - 0 S 

so 

KM  . 

31 

.18-03 

so 

KM  . 

32 

.25-OS 

so 

KM  . 

33 

.25-06 

so 

KM  • 

38 


SYMB 

SUM  l 

SUM2 

SUM3 

S UM  9 

SUM5 

total 

02 

.0000 

.0000 

. 0000 

.9606-10 

.0000 

, 9 6 OS-  1 0 

0 3 

. 30 19-06 

.9083-05 

.8908-07 

. 1981-03 

. 1809-05 

. 1599-03 

N* 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

NO* 

. 380o-0  7 

.9299-05 

.2619-02 

. 0000 

.0000 

.2618-02 

H N 0 * 

.1617-03 

.0000 

.0000 

.0000 

.0000 

.181 7-03 

N20& 

.8090-07 

.3975-09 

.0000 

.0000 

.0000 

.3983-09 

h 2 0 * 

.6160*06 

. 1593-09 

.0000 

.0000 

.0000 

.1655-09 

HCMO 

. 7729-09 

. 0000 

.0000 

.0000 

.0000 

.7729-09 

HN03 

. 1095-09 

.2039-05 

. 1082-05 

.0000 

.0000 

. 1 357-09 

N 2 0 

.0000 

.9817-07 

.0000 

.0000 

.0030 

.9817-07 

H 0 2 

. 3392-0:> 

.0000 

.0000 

.0000 

. oooo 

.3392-05 

NO 

.0000 

,2699-06 

. 0000 

. 0000 

.0000 

.2699-06 

H 2 0 

•930S-09 

.0000 

.0000 

.0000 

.0000 

.9305-0’ 

CH** 

.0000 

. 0000 

.0000 

.0000 

.0000 

. 0000 

C 0 2 

.0000 

.2623-10 

.0000 

. 0000 

.0000 

.2623-10 

hcmo 

Ai  T 1 TUOE 

.9998-09 
= 35  KM, 

.0000 

.0000 

.0000 

.0000 

,9998-09 

1 

.96-10 

35 

KM. 

2 

. i 0 - 2 2 

35 

KM  . 

3 

.10-22 

35 

KM  . 

6 

. 18-08 

35 

KM  . 

7 

. 15-03 

35 

KM. 

8 

. 9 1-07 

35 

KM. 

9 

.95-08 

35 

KM. 

1 1 

. 26-02 

35 

KM. 

1 2 

.21-05 

35 

KM. 

1 3 

.97-07 

36 

KM. 

1 9 

.98-09 

35 

KM  . 

1 5 

.17-02 

35 

KM. 

1 6 

.27-02 

35 

KM  . 

1 7 

.20-09 

35 

KM. 

1 ’ 

.33-05 

35 

KM. 

20 

. 16-09 

35 

KM. 

71 

.26-1  0 

35 

KM. 

2 2 

. 10-22 

35 

KM. 

23 

. 10-22 

35 

KM. 

29 

. 10-22 

35 

KM. 

25 

. 77-09 

35 

KM. 

26 

.99-09 

35 

KM. 

31 

. 18-03 

35 

KM  . 

32 

. 19-09 

35 

KM. 

33 

. 19-06 

35 

KM. 

39 


SYMB 

SUM  1 

SUM2 

SUM3 

SUM9 

SUMS 

total 

0 2 

.0000 

.0000 

.0000 

. 1 1 92-10 

.0000 

. 1 1 92-1  0 

03 

.8609-07 

. 1070-05 

.6027-12 

.9903-09 

. 1636-05 

.9682-Q9 

N* 

.0000 

.0000 

.0000 

.0000 

.0000 

.oooo 

N02 

.3668-08 

.8360-06 

.2573-02 

.0000 

.0000 

.2579-02 

HN02 

. 1806-03 

.0000 

.0000 

.0000 

.0000 

. 1806-03 

n20& 

.2797-07 

, 1899-09 

.0000 

. 0000 

.0000 

. 1 897-09 

H2  0 2 

. 1802-06 

. 1201-09 

.0000 

.0000 

.0000 

. 1 2 19-09 

HCHO 

.7297-09 

.0000 

.0000 

.0000 

.0000 

.7297-09 

HN03 

.31  19-OS 

.9276-06 

.6221-06 

.0000 

. OQOO 

.9169-Q5 

n20 

.0000 

.2780-07 

.0000 

.0000 

.0000 

.2780-07 

H02 

.7795-06 

.0000 

.0000 

.oooo 

.0000 

.7795-0* 

NO 

.0000 

.5798-07 

.0000 

. 0000 

.0000 

.5798-07 

H 2 0 

. 1588-09 

. 0000 

.0000 

.0000 

.0000 

. 1588-0’ 

CM9 

.0000 

.0000 

.0000 

.0000 

.0000 

. OOOO 

C 0 2 

.0000 

.9213-11 

.0000 

.0000 

.0000 

.9213-1  1 

MC  H 0 

A|  T I TUdE 

.3698-08 
* 30  KM. 

. 0000 

.0000 

.0000 

.0000 

.3698-09 

1 

.11-10 

30 

KM. 

2 

. 10-22 

30 

KM  . 

3 

.10-22 

30 

KM  . 

6 

. 16-08 

30 

KM  . 

7 

.99-09 

30 

KM. 

8 

.11-07 

30 

KM  . 

9 

.30-13 

30 

KM. 

1 1 

.26-02 

30 

KM  . 

1 2 

.92-06 

30 

KM  . 

1 3 

.28-07 

30 

KM. 

T 9 

.28-09 

30 

KM  . 

1 5 

. 17-02 

30 

KM. 

1 * 

.27-02 

30 

KM. 

1 7 

.95-05 

30 

KM  . 

1 ’ 

. 78-06 

30 

KM. 

?o 

.12-09 

30 

KM. 

21 

.92-11 

30 

KM. 

22 

. 10-22 

30 

KM  . 

23 

. 10-22 

30 

KM  . 

29 

. 10-22 

30 

KM  . 

25 

.72-09 

30 

KM  . 

2* 

.36-09 

30 

KM  . 

31 

. 18-03 

30 

KM. 

32 

.92-05 

30 

KM. 

33 

.92-07 

30 

KM. 

1 
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SYMB 

SUM  l 

SUM2 

S U M 3 

S UM  9 

SUM5 

TOTAL 

02 

.0000 

.0000 

.0000 

. 1093-  1 1 

.0000 

.1093-11 

03 

.8226-08 

.6952-07 

.9895-2 1 

. 1210-09 

. 1368-05 

. 1359-09 

N 2 

.0000 

.0000 

.0000 

.0000 

.0000 

. 0000 

N 0 2 

.3853-10 

.6989-07 

.2530-02 

.0000 

.0000 

.2530-02 

HN02 

.1789-03 

.0000 

.0000 

.0000 

.OnOO 

. 1 789-03 

N20S> 

. 3 100-08 

. 1 182-09 

.0000 

.0000 

.0000 

. 1 183-09 

H 2 0 2 

.1821-07 

. 1019-09 

.0000 

.0000 

.0000 

. 1021-09 

HCHO 

.6723-09 

.0000 

.0000 

.0000 

.0000 

.6723-09 

HN03 

.3067-06 

.3962-07 

.3915-06 

.0000 

.0000 

.6828-06 

N 2 0 

.0000 

.2972-08 

.0000 

. 0000 

.0000 

.2972-08 

H02 

.6936-07 

.0000 

.0000 

.0000 

.0000 

,6936-0? 

NO 

.0000 

.9089-08 

.0000 

.0000 

.0000 

.9089-08 

H 2 0 

.7939-11 

.0000 

.0000 

.0000 

.0000 

.7939-1 1 

CHH 

.0000 

.0000 

.0000 

. 0000 

.0000 

. 0000 

C02 

.0000 

.1559-12 

. 0000 

. 0000 

.0000 

. 1559-1  2 

hCho 

.2988-09 

.0000 

. 0000 

.0000 

.0000 

.2988-09 

A i T 1 TODE 

* 25  KM. 

1 

.10-11 

25 

KM  • 

2 

. 10-22 

25 

KM. 

3 

. 10-22 

25 

KM  . 

6 

.19-08 

25 

KM  . 

7 

.12-09 

25 

KM  • 

8 

.65-09 

25 

KM  . 

9 

.99-22 

25 

KM  • 

1 1 

.25-02 

25 

KM  • 

1 2 

.32-07 

25 

KM  . 

1 3 

.29-08 

25 

KM  • 

1 9 

.30-10 

25 

KM. 

10 

.17-02 

25 

KM  . 

1 6 

.27-02 

25 

KM  • 

1 7 

.59-05 

25 

KM  • 

1’ 

.69-07 

25 

KM  • 

20 

. 10-09 

25 

KM  . 

?1 

.16-12 

25 

KM  . 

2 2 

. 10-22 

25 

KM. 

7 3 

. 10-22 

25 

KM. 

2 9 

.10-22 

25 

KM. 

25 

.67-09 

25 

KM. 

76 

.30-09 

25 

KM  • 

31 

.18-03 

25 

KM. 

3 2 

.68-06 

25 

KM. 

33 

• 6 8 • 0 8 

25 

KM  • 

4 


J 


SYM8 

SUM  1 

S U M 2 

SU  M 3 

SUM4 

SUMS 

TOTAL 

0* 

.0000 

.0000 

.0000 

.1283-13 

.0000 

.1283-13 

03 

. 1 103-09 

.6297-09 

.0000 

.29Q1-0S 

. 1004-05 

.3906-08 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

N02 

.8713-14 

,7299-09 

.2481-02 

.0000 

.0000 

.2481-02 

HN02 

. 1 764-03 

.0000 

.0000 

.0000 

.0000 

.1764-03 

N205 

.4161-10 

.9368-05 

.0000 

.0000 

.0000 

.9368-05 

h2  0 2 

.2702-04 

.9027-05 

. 0000 

.0000 

.0000 

.9027-06 

HCHO 

.6154-04 

.0000 

. 0000 

.0000 

.0000 

.6154-04 

HN03 

. 4 1 40-08 

.4269-09 

. 1 838-06 

.0000 

.0000 

. 1884-06 

N 20 

.0000 

.2 407-09 

.0000 

.0000 

,0000 

.2 407-09 

H 0 2 

.8631-09 

.0000 

.0000 

. 0000 

.0000 

.8631-09 

NO 

.0000 

.3702-10 

. 0000 

.0000 

.0000 

.3702-10 

H 2 0 

.4989-1 3 

.0000 

.0000 

.0000 

.0000 

.4989-13 

CHH 

. 0000 

.0000 

. 0000 

. 0000 

.0000 

.0000 

C 0 2 

.0000 

.5987-15 

.0000 

.0000 

.0000 

.5987-15 

HC  H 0 

.2438-04 

.0000 

.0000 

.0000 

.0000 

.2438-04 

A ) T I T UQ  E 

= 20  KM. 

1 

.13-13 

20 

KM. 

2 

.10-22 

20 

KM. 

3 

. 10-22 

20 

KM. 

6 

. 10-08 

20 

KM  . 

7 

.29-05 

20 

KM  . 

8 

.63-  1 1 

20 

KM. 

9 

.10-22 

20 

KM  . 

1 1 

.25-02 

20 

KM. 

1 2 

.36-09 

20 

KM. 

1 3 

.24-09 

20 

KM  . 

1 4 

.24-1 1 

20 

KM  . 

1 6 

.17-02 

20 

KM. 

1 6 

.27-02 

20 

KM  • 

17 

.47-05 

20 

KM  . 

1 9 

.86-09 

20 

KM  . 

’0 

.90-05 

20 

KM. 

7 l 

.60-15 

20 

KM  . 

22 

. 10-22 

20 

KM  . 

7 3 

.10-22 

20 

KM  . 

24 

. 10-22 

20 

KM. 

25 

.62-04 

20 

KM. 

26 

.24-04 

20 

KM. 

31 

.18-03 

20 

KM  . 

32 

. 19-06 

20 

KM  . 

33 

.19-08 

20 

KM  . 

- ■ 
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srMb 

SUM  1 

SUM2 

SUM3 

5 U M 8 

SUMS 

TOTAL 

02 

.0000 

.0000 

.0000 

.6338-17 

.0000 

.6338-1  7 

03 

.5880-1  3 

, 3 8 7 H - 1 2 

.0000 

.7953-06 

.6677-06 

. 1863-0& 

N 2 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

N 0 2 

.9714-21 

.H089-12 

.2435-02 

.0000 

.0000 

.2835-02 

HN02 

.1738-03 

.0000 

.0000 

.0000 

.0000 

. 1 738-03 

N20& 

.1455-13 

. 7978-05 

.0000 

.0000 

.0000 

. 7974-oS 

H 2 0 2 

. 1586-1  2 

.8180-05 

.0000 

.0000 

.0000 

.8180-05 

HCHO 

. 56S  1 -OH 

.0000 

.0000 

.0000 

.0000 

.5651-04 

H N 0 3 

.2072-1 l 

.2974-12 

. 1082-06 

. 0000 

.0000 

.1042-04 

N20 

.0000 

.9571-10 

.0000 

.0000 

.0000 

.9571-10 

H 0 2 

. 4 6 7 S - 1 2 

.0000 

.0000 

.0000 

.0000 

.4675-12 

NO 

.0000 

.1689-13 

.0000 

. 0000 

.0000 

. 1689-1  3 

H 2 0 

.1411-16 

.0000 

.0000 

.0000 

.0000 

.1811-16 

C H 4 

.0000 

. 0000 

.0000 

.0000 

.0000 

.0000 

C 0 2 

.0000 

.1007-18 

.0000 

.0000 

,0000 

. 1007-J8 

hcho 

.2036-04 

.0000 

.0000 

.0000 

.0000 

.2038-04 

At  T I TUoE  = 1 5 KM  . 


1 

.63-17 

15 

KM# 

2 

. 1 0-22 

15 

KM  . 

3 

. 10-22 

15 

KM  . 

6 

.67-09 

15 

KM. 

7 

.60-06 

15 

KM  . 

8 

.39-14 

15 

KM  . 

9 

. 10-22 

15 

KM. 

1 1 

.24-02 

15 

KM. 

1 2 

. 20-  1 2 

15 

KM. 

1 3 

.95-10 

15 

KM. 

1 4 

.96-12 

15 

KM  . 

1 5 

. 17-02 

IS 

KM. 

1 6 

.27-02 

1 6 

KM  • 

1 7 

.80-05 

15 

KM. 

1 9 

.87-12 

15 

KM. 

70 

.62-05 

15 

KM. 

21 

.10-18 

15 

KM. 

7 2 

.10-22 

15 

KM  • 

23 

. 10-22 

1 5 

KM. 

24 

.10-22 

15 

KM. 

25 

.57-08 

1 5 

KM  . 

26 

.20-08 

15 

KM. 

31 

. 17-03 

15 

KM  . 

32 

. 10-06 

15 

KM  • 

33 

. 10-08 

15 

KM  . 

43 


SYMB 

SUM  | 

SUM2 

SUM3 

SUM4 

SUM5 

total 

02 

.0000 

.0000 

.0000 

,9932-21 

.0000 

.9932-21 

03 

.nii-u 

.1129-15 

.0000 

.3622-06 

.9971.06 

.8593-06 

N 2 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

N02 

.7653-34 

.7568-16 

.2908-02 

.0000 

.0000 

.2908-02 

HN02 

. 1722-03 

.0000 

.0000 

.0000 

.0000 

. 1722-03 

N20& 

. 15  0 5-19 

.7318-05 

.0000 

.0000 

.0000 

,7318-05 

H 2 0 2 

.9626-18 

.7750-05 

.0000 

.0000 

.0000 

.7750-05 

HCriO 

.5371 -09 

.0000 

.0000 

.0000 

.0000 

.5371-04 

HN03 

.5580-17 

.7096-16 

.7912-07 

.0000 

.0000 

.79  1 2-07 

N20 

.0000 

.5708-10 

.0000 

.0000 

.0000 

.5708-10 

H02 

.5591-16 

.0000 

.0000 

.OOO0 

,0000 

.5591-16 

NO 

.0000 

.5266-17 

.0000 

.0000 

.0000 

.5266-17 

H20 

.1999-22 

.0000 

• 0000 

.0000 

.0000 

. 1999-22 

CmH 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

C02 

.0000 

.9539-25 

.0000 

.0000 

.0000 

.9539-25 

HCHO 

. 1892-09 

.0000 

.0000 

.0000 

.0000 

. 1892-Q9 

At  TITUDE 

• 

T. 

K 

O 

■ 

1 

.99-21 

10 

KM. 

2 

.10-22 

10 

KM. 

3 

.10-22 

10 

KM. 

6 

.50-09 

10 

KM. 

7 

. 34-04 

10 

KM  . 

8 

.11-17 

10 

KM. 

9 

.10-22 

10 

KM. 

1 1 

.29-02 

10 

KM. 

1 2 

.38-16 

10 

KM. 

|3 

.57-10 

10 

KM. 

1 4 

.57-12 

10 

KM. 

1 5 

. 17-02 

10 

KM  • 

1 4 

.27-02 

10 

KM. 

|7 

.37-05 

10 

KM. 

1 9 

.55-16 

10 

KM. 

20 

.77-05 

10 

KM. 

?1 

.95-25 

10 

KM. 

22 

.10-22 

10 

KM  . 

2 3 

. 10-22 

10 

KM. 

24 

.10-22 

10 

KM. 

25 

.54-09 

10 

KM. 

24 

.18-04 

10 

KM. 

3 1 

.17-03 

10 

KM. 

32 

• 

-fc 

1 

O 

>1 

10 

KM. 

33 

.74-09 

10 

KM. 

45 
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APPENDIX  A:  AUXILIARY  PROGRAMS  AND  FILES 


Several  auxiliary  programs  are  required  for  data  preparation  and 
manipulation  and  for  the  plotting  of  input  and  output  data.  For  the 
conveniences  of  the  user,  documentation  and  data  set-up  have  been  pro- 
vided on  comment  cards  at  the  beginning  of  each  program's  main  routine. 

Backup  decks,  program  listings  with  samples  of  the  output  (in- 
cluding plots)  also  have  been  provided.  These  programs  are  briefly 
identified  below. 

There  are  also  numerous  tape  files  containing  absorption  data  as 
well  as  three  current  direct  access  files.  A list  identifying  these 
tapes  and  files  has  been  prepared  for  the  user. 

ABSPLT  Produces  large-scale  multiple  plots  for  the  absorption 
coefficients. 

DA*  This  file  is  made  up  of  three  FORTRAN  elements,  OPFILE, 

UPDATE,  and  PRNT.  Each  of  these  become  independent  data- 
handling  programs  when  mapped  into  absolute  elements  with 
the  subroutine  DACESS.  Program  OPFILE  opens  a 270  track 
(may;  be  changed)  FASTRAND  file  for  the  absorption  coefficients 
(cm  *).  This  size  file  will  contain  about  36  x 8500  zeros. 
UPDATE  allows  absorption  coefficients  to  be  read  from  magne- 
tic tape  or  FASTRAND  files  into  the  desired  location  in  the 
opened  direct  access  file.  PRNT  will  print  out  all,  or  any 
desired  portion,  of  this  file. 

DEN  Small  routine  to  select  and  format  ASA  density  data  for  the 

JVALUE  program. 

J0NE3  Program  to  average  absorption  data  over  1 A intervals.  Gen- 

erally, a two-point  interpolation  is  used  for  structured 
data  and  a four-point  interpolation  for  smooth  data.  It  is 
necessary  to  check  the  integrity  of  the  maxima  and  minima 
for  any  except  linear  interpolation  since  these  may  be  off- 
set. ABSPLT  allows  plotting  of  the  generated  and  original 
data  on  one  grid.  This  program  has  an  internal  plot  routine 
(subroutines  QA  and  QB) ; however,  the  since-acquired  COMPLOT 
software  is  superior  for  purposes  of  comparison. 

JVALU5  Uses  pre-calculated  solar  flux  values  to  calculate  photo- 
dissociation rates  for  species  not  included  in  ASA  such  as 

those  important  to  the  Freon  problem. 

DENPLT/  Generates  density  profiles  from  ASA  output  or  from  JVALUE 

DNPLT  data. 
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FLUX  Program  which  converts  solar  flux  intensities  from  units 

of  watts  m'^nm"2  to  the  average  number  of  photons-cm_?-X-1- 
sec'1 . 


FMT  Blocks  multiple  sets  of  photodissociation  rates  for 

comparison . 

JAYPLT/  Plotter  for  the  individual  photodissociation  rates  and  for 

JYPLT2  multiple  plotting  of  photodissociation  rates  for  purposes 
of  comparison. 

LEEPLT  Individual  plots  of  absorption  coefficients  with  variable 
grid  size  used  to  compare  generated  data  with  original 
values . 


MEAN  Uses  multiple  FASTRAND  files  of  photodissociation  rates  to 

calculate  mean  rates. 

RADPLT  Program  to  generate  large  scale  plots  (500  X intervals)  of 
the  solar  flux  output  from  JVALUE . 


SOLPLT  Special  purpose,  small  scale  plotting  routine  for  the  altitude 

dependent  solar  flux  generated  by  JVALUE.  Experimental  data 
points  may  be  plotted  with  the  line  plot  in  version  4. 

ZENITH  JVALUE  subroutine,  modified  upon  request  to  run  as  an  inde- 
pendent program,  which  allows  the  calculation  of  up  to  50 
zenith  angles  at  a time. 


*1  wish  to  express  my  appreciation  to  Walter  Decker,  formerly  stationed 
at  White  Sands  Missile  Range,  for  developing  these  programs. 

I also  wish  to  express  my  gratitude  to  Mr.  Robert  Lee,  who  recently  re- 
tired from  ASL,  for  his  extensive  help  in  programming  over  the  past 
several  years. 
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